S1

HPLC chromatograms S5
4. Difference in the thermal back reactions between two isomers of Benzil-PIC S6 5. Estimation of the ratio of two isomers at the photostationary state S7 6. Details of the SVD global analyses S8 7. Sensitization of photochromic reaction with triplet excited states S11 8. DFT calculations S12 9. Reference S36 S2 1. 1 H NMR spectra Figure S1 . 1 H NMR spectrum of 2 in DMSO-d6 (* solvent peaks). 5. Estimation of the ratio of two isomers at the photostationary state Figure S9 . Absorption spectrum of Benzil-PIC at the photostationary state after the excitation with 355 nm nanosecond laser pulses. The absorption spectrum can be resolved into the two isomers by the curve fitting with pure absorption spectra of the two isomers and the small amount of the Rayleigh scattering component (1/λ 4 ).
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Details of the SVD global analyses
To elucidate the details of the reaction dynamics, we performed global analyses with singular value decomposition (SVD) with the Glotaran program (http://glotaran.org). To confirm the adequacy of number of components in global fitting, the SVD was performed to the transient absorption dataset. The scree plots shown in Figure S10 , which are used to determine the number of principal components, suggest that 4 or 5 components exist in benzil and Benzil-PIC although it is difficult to determine from the plots. We took the structure of the left and right singular vectors into account to determine the number of components. Left and right singular vectors represent time dependence and spectral dependence of the components. In this case, the 5th component still shows distinct structure of the left and right vectors distinct from noise in Benzil-PIC. On the other hand, the 6th component of Benzil-PIC is fluctuated (gray line in Figure S10f ). Therefore, ≈5 components would be adequate to analyze the kinetics of Benzil-PIC. As compared to the number of components of Benzil-PIC, it is desirable for benzil to analyze with the fewer components than those of Benzil-PIC because benzil is used for the reference as a substructure of Benzil-PIC. Therefore, we analyzed the kinetics of benzil using 3 components. We tentatively used the three-state sequential kinetic model for benzil (Equation 1) and the five-state sequential kinetic model for Benzil-PIC (Equation 2) convolved with a Gaussian pulse. 
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8．DFT calculations
All calculations was carried out using the Gaussian 09 program (Revision D.01). S1 The molecular structure was fully optimized at the M05-2X/6-31+G(d,p) level of theory, and analytical second derivative was computed using vibrational analysis to confirm each stationary point to be a minimum. TDDFT calculations were performed at the MPW1PW91/6-31+G(d,p) level of the theory for the optimized structures. 
